Data on the aetiology of diarrhoea in neonates are scarce, especially from developing countries including Bangladesh. A retrospective review of the electronic database of the Microbiology Laboratory of the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), was carried out to examine enteropathogens associated with diarrhoea in neonates. Stool specimens of the neonates on admission to the Dhaka Hospital of ICDDR,B were collected and sent to the laboratory for direct plating onto taurocholate tellurite gelatin agar, Salmonella-Shigella agar and MacConkey's agar. Stool specimens of 2511 neonates of either sex were examined. Bacterial pathogens were recovered from the stools of 699 (27.8%) of these neonates-a single bacterial pathogen from 670 neonates and more than one pathogen from 29 neonates. Vibrio cholerae, Shigella, Salmonella, Aeromonas spp. and Plesiomonas shigelloides were isolated from 294, 108, 52, 222 and 19, respectively, of the neonates. The year-wise isolation of these pathogens varied between 4.9-23.4%, 2.7-5.4%, 0-4.7%, 0-19.4% and 0-1.6%, respectively, of the neonates. The results of the study indicate that infection by V. cholerae, Shigella spp., Salmonella spp., Aeromonas and P. shigelloides is common in neonatal diarrhoea in Bangladesh.
Introduction
Despite remarkable improvement in the management, particularly the impact of oral rehydration therapy in reducing deaths, diarrhoeal disease remains an important cause of morbidity and mortality in young children including neonates in many developing countries including Bangladesh [1] . Understanding major pathogens causing diarrhoea and their epidemiology is essential not only for administration of specific therapy, such as antimicrobial therapy, but is also useful in the prevention and control of these pathogens. There is lack of information on the aetiology of neonatal diarrhoea in Bangladesh. We conducted a review of the laboratory tests to identify common bacterial pathogens isolated from neonates presenting to an urban health facility and examined their year-wise distribution over a 14-year long period.
Materials and Methods
The Dhaka Hospital of ICDDR,B is a unique facility for the management of diarrhoeal illnesses, providing treatment to around 110 000 patients each year. Most patients are residents of urban and periurban Dhaka, the capital city of Bangladesh, and the majority come from poor socioeconomic backgrounds, living in city slums. Around 8% of all patients with complications of diarrhoea or associated health problems, e.g. acute lower respiratory infection/pneumonia, typhoid fever, sepsis, meningitis and severe malnutrition, are admitted to a Longer Stay Ward (average stay, 5-5.5 days). About 35% of all patients with mild diarrhoea without clinical dehydration are managed on an outpatient basis at a clinic located in the premises of the Dhaka Hospital that is operated by a local health NGO. The remaining patients with clinical dehydration but without any complication or other health problems are managed at a Short Stay Ward of the hospital (average stay, 24 h). Laboratory tests are only performed for patients admitted to the Longer Stay Unit (LSU) and Special Care Unit (SCU). For this analysis, we reviewed results of the rectal swab/faecal culture of neonates who were admitted to LSU and SCU between 1991 and 2004.
Rectal swabs or stool specimens of the neonates were collected on admission and immediately sent to the clinical microbiology laboratory of ICDDR,B, where they were plated directly onto taurocholate tellurite gelatin agar, Salmonella-Shigella agar and MacConkey's agar for the isolation of Vibrio cholerae, Shigella and Salmonella spp [2] .
Results
During the reporting period, a total of 2933 neonates of both sexes were admitted to the LSU and SCU and rectal swab/stool specimen of 2511 neonates were tested and bacterial pathogens were recovered from the stools of 699 (27.8%) of them-a single pathogen from 670 and two pathogens from 29. Vibrio cholerae, Shigella, Salmonella, Aeromonas spp. and Plesiomonas shigelloides were isolated from 294, 108, 52, 222 and 19, respectively, of the neonates ( Table 1 ). The year-wise isolation of these pathogens varied between 4.9-23.4%, 2.7-5.4%, 0-4.7%, 0-19.4% and 0-1.6%, respectively, of the neonates (Fig. 1) . Hafnia alvei was isolated from very few neonates.
Discussion
This study identified V. cholerae O1 as the most frequently isolated pathogen over the entire study period. This is a very important finding that indicates the need for considering this infection in the management of diarrhoea in Bangladeshi neonates. Vibrio cholerae O1 infection is reportedly uncommon in children younger than 2 years [3, 4] and is reportedly rare in neonates [5, 6] ; however, the findings of a retrospective 1-year study conducted earlier at the same site as that of our present study were different [7] . In this review, over a 14 year long period we noted V. cholerae O1 and other vibrios to be very common pathogens associated with neonatal diarrhoea in Bangladesh. Both these studies examined only some bacterial enteropathogens and were restricted only to those neonates who were admitted to the inpatient department of the hospital. Viruses and parasites responsible for diarrhoea were not screened in these studies. A good proportion of our neonates (n ¼ 108) were infected with different species and serotypes of Shigella. An earlier study in young infants at our set up reported very similar findings [8] . Some of our neonates were infected with Salmonella spp., an important pathogen for infections in this age group. Only a few of our neonates were infected with H. alvei, which less commonly causes neonatal diarrhoea [9] . Aeromonas and P. shigelloides were the other pathogens noted in our study, which rarely cause neonatal diarrhoea [10] . There are several limitations to our study, most are related to its retrospective nature. We reviewed only the electronic database and did not review charts to describe clinical characteristics associated with various pathogens. We looked for a few selected pathogens; a major group of pathogens, diarrheagenic Escherichia coli and another important pathogen, rotavirus, were not studied. Finally, it is concluded that the results of this study indicate that infection by V. cholerae, Shigella spp., Salmonella spp., Aeromonas and P. shigelloides is common in neonates suffering from diarrhoea in Bangladesh and further studies are needed in this area. 
